Ceramide metabolism in mouse tissue.
Ceramides with different N-acyl chains can act as second messengers in various signaling pathways. They are involved in cell processes such as apoptosis, differentiation and inflammation. Ceramide synthases (CerS) are key enzymes in the biosynthesis of ceramides and dihydroceramides. Six isoenzymes (CerS1-6) catalyze the N-acylation of the sphingoid bases, albeit with strictly acyl-Coenzyme A (CoA) chain length specificity. We analyzed the mRNA expression, the protein expression, the specific activity of the CerS, and acyl-CoA, dihydroceramide and ceramide levels in different tissues by LC-MS/MS. Our data indicate that each tissue express a distinct composition of CerS, whereby the CerS mRNA expression levels do not correlate with the respective protein expression levels in the tissues. Furthermore, we found a highly significant negative correlation between the protein expression level of CerS6 and the C16:0-acyl-CoA amounts as well as between the protein expression of CerS2 and C24:0-acyl-CoA amounts. These data indicate that in mouse tissues low substrate availability is compensated by higher CerS protein expression level and vice versa. Apart from the expression level and the specific activity of the CerS, other enzymes of the sphingolipid pathway also influence the composition of ceramides with distinct chain lengths in each cell. Acyl-CoA availability seems to be less important for ceramide composition and might be compensated for by CerS expression/activity.